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a uicy aic la c\)uuijuulu> cuiitacL wiui a 
flame, or are maintained at temperatures 

25 above 200o C, these organic macoials de- 
compose and Aeir thennal insularine effect 
IS thereby lost. 

The object of the invention is the overcom- 
ing of these disadvantages. 

30 According to the invention a method of 
forming thermal insulation material for use 
in a cavity or in a heat shield comprises ad- 
mmng a cellular inorganic particulate material 
\wj a curable synthetic rean binder which is 

35 eidier itself flame-retardant or is rendered so 
by die addition of a flame-retardant agent 
thereto and curing the resin in situ, ihe 
amount of resin being sufficient to form the 
niaterial into a coherent mass after such cur- 

40 mg. A curable resin is, of course, cross-linking. 
Preferably the synthetic resin is used in an 
amount of from 5% upwards by volume of 



rccicrrcu byuuteuc zasm uiuucts an::— 

1. Liquid one-stage phenoHoimaldehyde 
resms in which a flame-ietardant agent is in- 
corporated. 

2. Liquid polyester of the unsaturated 
type, rendered flame-retardant 1^ the use of 70 
hcxa chtoroendomethylene tetrahydrophthalic 
add as part of the add component of the poly- 
ester and which may be cured by means of 
styrene or methyl methacrylate monomer or 
diallyl phdialate or triaUyl phoq)hate, with 75 
the ai^ropriate perozy catalyst 

3. Liquid epoxy resins widx diamine or add 
anhydride curing agent widi a flame-resistant 
agent incorporated in the system. 

4. Polyiiedianc resin systems based on 80 
pdycthers or polyesters, with a polyisocyanatc 

as the curmg agent, and widi a flame-resistant 
agent in the system. 

5. Liquid silicone polymer, essentially poly- 
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I, Cyril Aubrey Redfarn, of Quality 
House, Chancery Lane, London, W.CJ, a 
British Subject, do hereby declare the inven- 
tion, for which I pray that a patent may be 

5 granted to and the method by irfiich it 
is to be performed, to be particularly described 
in and by the foUowing statement:— 

Hiis invention relates to improvements in 
inorganic cellular materials for diennal ixt- 

10 sulation. 

Cavity walls, for example, in houses and 
other building structures, in refrigeratosrs, in 
ships holds and railway wagons are often filled 
with light-weight cellular organic materials, of 

15 a den^ty of I to 2 pounds per cubic foo^ 
such as polyurethane foam and expanded 
polystyrene. Such cellular materials can be 
rendered flame-resistant by the incorporation 
of flame--retarding compounds therein. How- 

20 ever, whilst light-weight cellular organic 
materials that are flame-resistant can be pro- 
duced, such materials are combustible in that, 
if they are in continuous contact with a 
flame, or are maintained at temperatures 

25 above 200*^ C, these organic materials de- 
compose and tiieir thenml inqtlflti'tig effect 
is thereby lost. 

The object of the invention is the overcom- 
ing of these disadvantages. 

30 According to the invention a method of 
forming thermal insulation material for use 
in^ a cavity or in a heat shield comprises ad- 
mixing a cellular inorganic particulate material 
with a curable synthetic resin binder which is 

35 either itself flame-retardant or is rendered so 
by the addition of a flame-retardant agent 
thereto and curing the resin in situ, the 
amount of resin bdng sufficient to form die 
material into a coherent mass after such cur- 

40 ing. A curable resm is;, of course^ cross-linkiiig. 
Preferably the syndietic resin is used in an 
amount of from Sy^ upwards by vohune of 
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the final admixture. The resin and particulate 
material may be simultaneously sprayed into 
the position which is finally to 1^ occupied 45 
by tiie thermal insulation material, the two 
streams of material being so directed that the 
resin is unif om:ily distributed throu^out the 
particulate material. In order to ensure that 
the final thermal insulation is more fully 50 
flame-retardan^ it is preferred to incorpor- 
ate a flame-retarding agent into the said synr 
thetic resin, except in those cases in which 
the resin is itself sufficient^ flame-retardant. 

The invention also incnides such thermal 55 
insulation material. 

Suitable inorganic materials are pumice 
stone reduced to particles of about 1 mm. 
foliated vermiculite particles, expanded per- 
lite particles bylkix^ lOxnit 2 to 5 pounds per 60 
cubic foot, ceramic or earthenware nucro- 
balloons of substantially unbroken skin forma- 
tion and microballoons or hollow beads both 
made of metal. 

Preferred synthetic rean binders are: — 65 

1. Liquid one-stage phenol-formaldehyde 
resins in idiicfa a flame-retardant agent is iur 
oorporated. 

2. Liquid polyester resins of the unsaturated 
type^ rendered flame-retardant by the use of 70 
basL cfabroendofflethykne tetrahydrophthalic 
add as part of the add component of the poly- 
ester and which may be cured by means of 
styrene or methyl methacrylate monomer or 
diallyl phthalate or triallyl phosphate, with 75 
the ai^ro^riate peroxy catalyst 

3. Liquid epoxy resins with diamine or add 
anhydride curing agent with a flame-resistant 
agent incorporated in the system. 

4. Potyurethane resin systems based on 80 
polyethers or p(^yesters, with a polyisocyanate 

as the curing agent, and witli a flam&-iesistant 
agent in the system. 

5. Liquid silicone polymer^ essentially poly- 
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dimethyl silicone, but with ^''^^^ 
hydrogen on the molecules so that thqr ^ 
ST^th a catalyst socfa as dibatyl tm di. 

5 ''T^emi-inoiganic resins that are ttermo- 
settable polynudear phenolic 
ftee phendic groups vnth phospho-, bOT(^> 
phosp^boro- or phospho- Mtrogen hntag« 
fctwien the phenolic nuclei and which may 

10 cured with a fonnaldehyde donor aidtM 
hexamediylene tetramine or paiafonnakkhyd.. 

A number of flam»-retarding agentt for ad^ 
ing to synthetic resins and pofl^ers, are 
TOdily available. These common^ are bro- 
15 mine containing organic compounds that are 
comnaiihle widi 4e particular resm used. . 
""Be systems *^£or ceUdar m«gamc 
pa^««Sxo&ng»tbeinyenljon» 

^dietmal insulating matenab m 
20 ^dT^ on one^or both sid^ of.sheets 
rmetal,^ri)est08 board and oth« mcrao- 
bustible materials have several advanages. For 
there is no substamal change m 
S^arent density of the bonded c.™- 
25 Son ahd no slgnificaiit amount of votaffle 
mtter is givea off as the system cur«. Oi^ 
die mmimum amoum of bonding m^nal to 
ave a coteient mass need be used, the com- 
Pti^^Tbe cold or heat cured and the 
30 final product is flame-redstant. 

A Wul bond can be obtamed widi as 
little as 5*/ bv volume of bondmg material 

much as 35% by vohnne boadu^ n^tcnate 
35 in die conqxwhe mass is icqmicd (tiie per- 
Snmges^D^ before mfadn^ but in su^ 
latmrVod^ the apparent d^n^i^;^ be 
higher than when using tiie lowar peicaitages 
or^ bonding material (On ^^^^^^^ 
40 a voliraie shrinkage because some <rf tter^ 
getemto the ceflidar filler tiroughbro^ 

Me embodiment of the invention, to 
filling a wall cavity, the cdWar mor^ 

45 iBatJial, expanded perUte partjda^ 

A to 1 mm diameter, is blown mio the cavity 
hi omjunccion with an atomisedjray of 
polyest^ resin of the type 
strums of blown particles ate nietercd so 

50 that tiie resin conqxMient amounts to aDOOT 
5 V bv volume of the composition and die 
streauK are mixed so that the resin partuto 
aSWmselves to the celhilar particles and 

f Mm a bond betweai thenu 

55 Such a structure is flame-r^istaiit and of a 
high degree of incombustibil^ ^^^^J^ 
thTlowresin bond content. When a higjier 
degree of heat resistance is letpiited a sihoon^ 
jXner as described is used and for stiU 

60 better heat resistance, a senu-morgamc resm 
as described above is used 

The mixed blowing method can be used for 
applying coatings of resin-bonded morganic 
cdlulaTmaterials. When the composiDon is 



to be appUed by spreadmg and trowelling 65 
aiediods^ resin bond content usuaOy nee^ 
to be somewhat higher and is about 1/3 ot 
the volume of the total mix. ^ v ^ 

la a modification of the invpDo^ the bo^ 
ing resin systems have embodied m them 70 
fdming ag^is for the purpose of expandi^ 
the resm in die manner weU-knoiwi m the 
art. By diis means die mcreased density 
effect due to die resin bond is compensat^^ 
bm the strucnire is physicaUy weaker than diat 75 
obtamed widi a non-expanding resm system. 

WHAT I CLAIM IS:— ^. ^ . 

1 A method of formmg thermal msulaitton 
material for use in a cavity M m a heat 
shield, comprismg admixing a ceUular mor- W 
eanic partiailate material widi a cur^ ^ 
dietic n^ binder which is ei±er fctf fl^ 
retardant or is rendered so by die addition 

01 a flame-retardant agent diereto aiw cur- 
ing die resm m 5»ft^ die amount of resm » 

sufficient to form die material mto a 
coherent mass after such curing. ^ . . . • 

2 A mediod according to Oami 1 m TOCli 
die syntiieticiesm binder is used in an MDorat 
of from 5% tqnfWttds by vdume <rf the ad- aw 

mixture. , ^ . ^ ^t«:-. 

3 A mediod according to Claim 1 w Uann 

2 hi which die resin and die particulate 
material are sunultaneously sprayed Jt?o tje 
position vrfiich is finally to be occupied by » 
ST diermal insuladcm material, the two- 
streams of material bemg so directed that 
die resin is uniformly distributed tiirouSMM« 
the particulate matenaL * . njo 

4 A mediod aoccading to any of Oamis aw 
1, 2 3 in which the particulate matenal is 
pumice stone. . 

5 A mediod according to any of C3aims 
1, 2 or 3 in which the particulate matorial 
c^isists of particles of exfoliated vermiculite. 105 

6. A mediod according to any of CUmis 1, 
2 or 3 m ^ch the particulate matenal con- 
sists of expanded particles of perlite. ; 

7 A mediod according to any of Claims 

1 2 or 3 m which the particulate material 110 
consists of ceramic or earthenware micro- 
balloons <rf substantially unbroken skin forma- 
tion. * 1 - 1 

8 A mediod according to any of dauns 1, 

2 or 3 in ^^lich die particulate material am- 115 
dsts of metal mictoballoons or metal hollow 
beads. 

9. A mediod according to any of die pre- 
ceding claims in which the synthetic resm 
Under is a flame-retardant phenolf ormalds- 120 
byde lean in which a flame-retardant agent is 
incorpcoated. ^ r i • « 

10. A mediod accradrng to any of claims 
1 to 8 in which die syndietic resm bmder 
is a liquid pdyescer lesm of die unsaturataed 125 
type, rendered flame-retaidant by the use of 
hexa chloro-endomediylene tetrahydrophdiahc 
add as part of die arid component of the 
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polyester and cured by means <rf styrene or 
mediyl mediacrylate monomer or diallyl 
phtbalate ac triallyl phosphate, widi the appro- 
priate peroxy catalyst 

11. A method according to any of riai'my 
1 tt) 8 in which the synthetic resin binder is 
a liquid epoxy resin with digmm^ ^ add an- 
hydride curing agent with a flame-resistant 
agent incorporated in the system. 

12. A mediod according to any ctf claims 
1 to 8 in which the synthetic resin binder is 
a polyurediane resin system based on poly- 
ethers or polyesters, with a polyisocyanate as 
the curing agent, and widi a flame-iesistant 
agent in the systan, 

13. A method acccHxiing to any of Hniw^t^ 
1 to 8 in which the synthetic resin binder is 
a polydimethyl silicone having some reactive 
hydrc^en on the molecules so tiiat they will 
cure with a catalyst. 

14. A mediod according to any of daimg 2 
to 8 in which the synthetic resin binder is a 
pdynudear phenolic rean having tee phen- 



olic groups with phospho-, boro-, phosphoboro- 
or phospho- nitrogen linkages between the 
phenolic nuclei and reacted whh a formalde- 
hyde dcmor. 

15. A thermal insulation material compris- 
ing an admixture of a cellular inorganic par- 
tioilate material as used in the method of 
any of claims 4 to 8 with a synthetic lesin 
bmder as used in the method of anv of rUhm^ 
9 to 14. 

_ 16. A inethod of forming thermal insula- 
tion material in a cavitir or in a heat shield 
substantially as describedL 

17. A thearmal inswlation material for use in 
a caviQ^ or in a heat shield substantially as 
described 
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Agents for the Applicant, 
Chartered Patent Agents^ 
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